COURSE OUTLINE

(1) GENERAL
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THEORY OF PROBABILITIES

Lectures (theory and exercises) 4 6

General background

No

Greek

Yes,in the English language for Erasmus students
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(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge to understand the basic theory of
probabilities. In relation to physical problems, the basic analytic and computational methodologies
are introduced in order to solve probability problems

With the completion of the course the student is able to:

Describe and relates the theoretical distributions with specific problems

Interpret the results derived from the application of statistical methods

Estimate the expectation value of random variables that depend on measurable quanitities
Develop analytical/computational method to solve physical problems

Evaluate and compare the results derived from different methods

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Adapting to new situations

Decision-making

Working independently

Working in an international environment

Working in an interdisciplinary environment
Project planning and management

Criticism and self-criticism

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Time management

Taking initiative/responsibility

New Technology skills

Creativity

Information management

Flexibility / Adaptability

Problem solving




(3) SYLLABUS

e Combinatorics. Stirling formula.

e Axiomatic definition of the Theory of Probabilities. Independence. Conditional probability. Bayes
theorem.

e Discrete random variables. Continuous random variables.

e Random walks. Diffusion as a random walk.

e  Estimation of random variable — Minimum average square error.

e  Weak law of large numbers. Central limit Theorem.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
Eclass platform

Activity Semester workload
Lectures 27
Exercises 25
Seminars
Individual Study/Study and 96

Analysis of bibliography /
Preparation

Exams 2

CourseTotal 150

Final written exams in Greek using problem solving and
open ended questions
Oral exams when it is required.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography

e Introduction to Probabilities and Statistics , C. Damianos, N. Papadatos, C.. Charalabidis, 2010,
Symmetria Publisher

e Lessons of Applied Statistics, Livada | and D. Asimakopoulos, 2010, Athanasopoulos Publisher

e Elements of Probabilties with emphasis on statistics and informatics, J. Kontogiannis and S.
Toubis, 2015, Heallink

e  Probabilities and Statistics for engineers, Milonas N. and Papadopoulos V., 2017, Tziola
Publisher




